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Some Experiments made in the Mr-pump at Paris* A .particular 
given vy an Anonymous French Author, tcfbew, that the Rain and 
Snowwaters are fuffieient to make Fountains and Rivers run 
continually. J relation of <OMr< Jefibp of Broom- hall in York- 
fhire, containing a further account 0/ Damps in Mines $ pro- 
mi fed in Numb. 117. An Account of fome Books: I. A Phi- 
lofophical Difcourfe of Earth , relating to the Improvement of it 
for Vegetation and the Propagation of Plants, <u it was lately pre- 
fentedto the R.Society by J. Evelyn Efq\. II. A Defcription of 
the IJlandsof Feroe, by Lucas jacobfon Debes,sj7rf.^. \W.7he 
Gentleman s Recreation in four Parts 7 viz. Hunting, Hawking, 
Fowling, Fifhing,&c. 

Some Experiments made in the Air-pump^ Mo njie ur V a pin , di- 
rected by ^Monfieur Hugens, (jts appears in the Difcourfe printed 
at Paris, 1674*) 

TO mingle divers Liquors together by means of the Air- 
pump, there were employed two (mail Glades, whereof the 
one could enter into the other , and the lead of the two was fan- 
ned to the hook of an Iron-wire, and the greater put under ir 3 
and the Paid Wire was fo ordered, that thefe two Glafles were a 
little diftant one from another , until the Recipient f were eva- 

f The Ktcipitnt^hich was employ'din this Engin, wasof a Cylindrical figure, 
of which om end is all open, robe fanned to the cement of this Pump, the',/^ is 
all clofed* except a fmalihole, having a little edge or brim $ through which hole 
you pafs the hook'd Iron- wire, mentiof.ed in thedifcourfe,ar:d tye an Eel-skin clofe 
about the fame and three or four Irenes higher. The fame skin is aT) to be tycd 
about the Iron-wire> to keep theexterrel Air from er.tring into tie Kec»pierjt»and 
yet without taking awayihe liberty to frit therein what }ouwi!l by means of the 
Iron* wire? that hath a Communication inwards and outwards. For rhhpurpofe you 
muft chufethat part of the Eel- skin that is next to the heed , the other part being 
pierced with many holes with valves that do not always (hut well* 

To be the more Ture, that no Air enters by the ligatures of the EeUkiv/ou may 
apply a Tube on the Recipient with cement* and p'.ur *.vatcr into this Tube i;n- 
til the Eel*skin be quite cover *d therewith* Care slfb muft be hid, that the who'e 
be exactly filTd up by the Iron -wire*, for,iri< were too big, the Eei-skin wou ! d be 
thruft into it with great vioknce 3 «nd fo hinder the liberty of raifmgand finking it. 
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cuated of Air* Whereupon, by means of theIron*wire,the leffer 
Glafs was let down into the greater , until the Liquors 9 they con- 
tain, did mingle themfelves. Thus tame Aqua forth was poured 
Into the upper Glafs, and Sfiritof Wine into the lower, and the 
Recipient was fo well exhaufted of the Air, that the Spirit of 
Wine boy led tip with great bubbles (as ufually it doth, ) and the 
Aqua forth cz& fome fmall bubbles. After that both thefe Li- 
quors were well purged of Air, the upper Glafs was funk into.the 
lower, fo as that the Spirit of Wine was mingled with the Aqua 
forth ; at which inftant there was yet feena very confiderableE- 
bullition. 

Now to know, whet her the Jqua forth gave to the Spirit of Wine 
fome new vigor or force to make it bubble § we mixed without the 
Recipient fome Aqua fortis with Spirit of wine; the quantity of 
the former being fomewhat more than that of the later. This mix* 
rure being put in vacuo $ \nftead of boy ling up more firongly than the 
Spirit of Wine, (as 'twas thought it would have done,) ic only caft 
up fome few bubles : Which flbev\'d,that the Ebullition, which was 
feen when t hey were mixed within the vacuum, is of the fame nature 
withallthofe that arc made of Acids and Aicalies* For, in the 
very inftant that they are mixed they make great ebullitions, but 
fc>on after they more ifie one another,and loofe the proprieties they 
had before. *Tis alfo probable, that the Aqua forth md the Spirit 
of Wine would boyl always, when they are ming'ed , but that the 
prefTureofthe Air keeps this ebullition from being fenfible, and 
appears only when that preffure is taken off. 

When you employ reflified Spirit of Wine iri Read of Aquavit# y 
i here is required a greater quantity of Aqua fortis to mortify ir,. 
It was alfo experimented, that the rolmion of Common Saltboyls 
alfo with Spirit of wine ,being mixed in vacuo , and the folution of 
Saltpeter yet more. The fame Experiment was alfo made with 
common water, and it'sebullition with Aquavit*, purged of Air, 
Was alfo found to be very gceat, when mixed i# vacuo. 

Further, it is fowew haf remarkable,that common Water doth not: 
mortify Spirit of Wine,as /^M/ir^ doth, though they make ebul- 
lition with h almoft of the fame degree* The Experiment of it is 
tafy : Forsaking without the Recipient^ mixture of common Wa- 
ter and Aquavit*, this, being put within the vacuum ^ bubles up ve- 
ry well, though the common Water be there in greater Quantity than 
the Aqua vita ; whereas a mixture o c /latia fortis and Aquavit* 
did not there buble up atalh ~ * Afcer 
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After this, the Experimenter being defirons to fee,whether thefe 
Ebullitions did make newAir; he put in the Recipient a Gage (that 
iszgUfs tube fili'd either withWater freed of air,or with Mercury, 
fcrving to meafurethe quantity of the Air in the Recipient)which 
was four Inches Jong, andobferv'd, that at the inftanc when the Li- 
quors were mingled together, the water in the Gage rofe very nim- 
bly to the top of the gage ; and then drawing out this new Air that 
Wis made, he made the gage- water fubfide again by degrees, in like 
manner as when the common Air is drawn out : And by this means, 
it was feen, that all thefe kinds of ebulitionmake * 0.1 tbis,occafi- 
an Air which expands it felf like common Air *. a^i^ISi c2 

\i% recorded in the 
Journal-Book of the R,S9ciety i A..i66i 9 , April30.) \hc honourable Hi<Bo)U gave an 
account to the faid Stcitty of the Experiments, he had then made about generating 
new Air , or extricating that Air which was lurking before in feveral bodies : Ac 
which time he mention'd alfo fome ways of examining, whether the fubftairce thus 
produced be irut Air or rou 

And long before that time, vi%> A 1664 the \$th. of M*rch 9 (witnefs the fame. 
Jwrnal) Mr 4 Bojie mention'd to the R.Socictfjhat Corals or Oyfter fhels pounded, 
aad put into dialled Vinegar,might prove fit Subftances to produce. Air whole fom 
for Infpiration, At which time he aifo propo^d* that fome fit animal might be put 
into a Receiver of his ExhauftingEngin,and the Air pumped out till the creature 
grewfiekifh, and that then fome new Air might beptoduced in the Receiver by a 
contrivance of making diftill'd Vineger work upoir the fubftances before- men* 
rion'd ) to fee, whether bj this means the Animal would recover. 

About which t mt Sir ChuWrtn alfo fuggefted, to put a fermenting liquor in a 
glafs-ball,andto fit a flop cock to it, and ry a bladder about the top of theftop- 
cocM>y which means the Air,to be generated by the fermenting liquor, would pafs 
into the bladder,and upon the turning of the ftop-cock be kept there in the form of 
Air« Muffo«k alfo mention'd feveral liquors, which by their working upon one 
another would produce an Air 5 atOylof Tartar and Vitriol j Spirit of Wine and 7V"« 
ptntint. And the fame made before the R,Soc.thc following Expeeiment x He took 
a common glafs-viol with two Pipes, and fome pounded Oifrer-fheU and Aqua for* 
tk \ and as foon as the latter was by one of thofe pipes powred upon the former, and 
the koleftop't with good cement , the Ebullition, cauled by the ihels being corro- 
ded by the Ayna forth , did in a very little time blow up the bladder, tyed on ro 
the other j>ipe, foasto fwell it very plump with Air > which expanfion remained 
till \he Society rofe, after they had order'd the faid vefTel to be carefully lock'c up 
ti \Y their next meeting, which being the week after, the bladder was then found 
fomewhatfhrunk. The like Experiment was made with bottled Ah > foupoied-to 
yield a more wholfome Air for refpiration, &c. 

Yet here is fomething that feems to be very remarkable : which 
i5, that the Air which is made by thefe ebullitions is not of the 
fame nature. For, it hath been found experimentally, that the Air 
formed by the mixture of Aqua fortis and Coffer remains alwaies 
Air, and alwaies keeps up the water in the Glafs at that height to 
which it raifed it ; but on the contrary, that Air which hath been 
produced by the mixture of Oyhf Tartar 2nd Qylcf Vitriol, is a?- 
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moft alldeftroyedof it felf in the fpace of twenty four hours, 
infomuch chat in the Recipient twenty four hours after that thee- 
bullition had been there made, there was not found much more Air 
than there was before the fame was made. 

One day we mingled equal parts of Jqua fortu and Aqua viu, 
and having put two equal quantities of this mixture in two final! 
Glaffes with two equal bits of lron % one into each ; one of thefe 
Glaffes was included in vacuo. Then there was feen a very great E- 
bul!ition,and the liquor became b'ack, whilft that was left without 
the Recipient wrought almoft nothing,but remained alwaies trans- 
parent, and rather white than black. After thefe two G -affes had 
thus flood twelve hours,! hat which was in vacuo was taken out,and 
found, that the Iron was almoft all diffblved, whereas the other was 
very little diminished. This Experiment fucceeds quite contrary 
when -cis made with Aquafortis alone and Copper ; for then the dif- 
folution is lefs within the vacuum, than without it. 

We made fome other mixtures of divers liquor?, which make no 
ebullition at all in vacuo , no more than they do in the open Air. 
Of I of Olives makes none neither with Vinegar, nor with Spirit of 
Wine at the injiant that they are mingled; neither doth the fa id 
Oyl morrifie the Spirit of Wine. Only this we obferved one day, 
that having mingled together, without the Recipient, fome of that 
Oy/and Vinegar and Spirit of Wine., and put this mixture in vacuo; 
it did not boy 1 up fo Toon as when there was no Of I; but then the 
bubbles which it made afterwards were bigger, and they began to 
appear again from time to time, fo that fome of them were feen a 
quarter of an hour after the Recipient had been evacuated. Poffi- 
bly this may come to pafs, becaufe that the Oyl, fwimmingon the 
top, retains the more volaiil parts of the Spirit of WW, which elfe 
would flieaway as Toon as the Air is begun to be pumpd out, and 
at the fame time it hinders the furfaee of the liquor below from ea- 
fiiy rifing up into bubbles, becaufe, to make them do fo, the parts 
of the Oyl that ftick clofe to one another, muft be feparated.When 
therefore the volatil parts are gather'd together in a Sufficient 
quantity, able to furmount the refiflance which the Oyl makes to 
;?., they iffue out wi;h much more violence, than if nothing had re- 
tained them. 

AIT thefe Ebullitions, hitherto fpoken of, are greater in vacuo 
than in the open Air; But with Lime \t is notfo. For, taking two 
equal Glades with two equal quantities of Water, and putting the 
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one of them in vmo, the other in the free Air, there was let fall in- 
to both at the fame time two equal parcels of Lime, one into each ;■ 
and it appeared, that that which was in vacuo did indeed throw up 
fomebig bubbles, but yet fewer of them than that which wasin 
the Air: And having taken ir,an hour after, out of the Recipient, 
and ftirr'd the Lime, it was found to have only the confidence of 
Dirt, whereas the other had the confidence of flecked Lime. The 
reafonof which may perhaps be, that the Volatil Salts of the Lime 
do exhale wbilft the Recipient is emptying. 

There was alfo fame Plaifter of Paris flecked in vacuo , and the 
Ebullition of it did there appear much more than it doth in the 
open Air, When it is not touched, the bubbles that ifTue out leave 
great holes in it, and then it fettles vtry un-even 5 but taking care 
to ftir it until the bubbles be come forth , and prefilng it when it 
begins to fettle^it becomes very fmoo;h,and hath not fo many little 
holes as the common Plaifter. 

ji particular account, given by an anonymoiu French Author in bis 
book of the Origin of Fountains, printed 1 67 4 at Paris 5 to {hew* 
that the Rain and Snow-waters are efficient to make Fountains 
and Rivers runperpetmlly. 

IN order to give a grofs Eftimat of the quantity of 
Rain*, compared with the quantity of Water running away 
in Springs and Rivers; it will be neceflary firft _ ? , t 

r 1 *~ r» 1/* •% *Tne s ike to wrath 

to agree of the way of meafunngthefe two fores h.th been attempted 
of Water. Thofe that make profeffion of govern- hzre, and propos- 
ing and conveying Spring- waters, fay, that ace- Sme^a^fince^v 
bick inch of water yields in twenty four hours Sr.cAr.w'"*, who by 
144 muiis, (the name cf a French meafure, hold- th * contrivance of 

. 1-, r-» / • > 1 n • • 1 1 1 a Rani 'bucket held 

ing 2S0 French pint- ;j others fay, it yields but taken 5n account of 
70 of tha: meafure. For my .parr, [ havereafon all the Water that 
ro believe, that it yields S3 of thismeafiire, and b^tmeiaS^ 
follow thofe that fay, that a VeflTe! of two foot Weaihe/.ciuck ted] 
deep, long and broad, holds one mm A of Water, Sll f n 3 otUr P arti - 

r7 D cu.ars , n t A or,:} ta- 

ken in the ir.eafu* 
ring ofthe quantirvof Rain that falls, but alfo the time v/hen it h\ Is ,« and ho'.v 
much at each tirr.e. Which Infrrumer.t, if pur^ into practice, would be of e:-:cel. 
lent life, forafmuch as it may t\Co ferve 5 by tome additions made rhereur.ro by M % 
I/o;k } ro record the v/eight of the AirjthedroughtjCfioifture > heat and cold of ri:e 
Weather, the Sun.fhir.e, the quarters and flrcngth of the Winds: Arid all this 
to be performed by one only motion, driving all the parts of the JnRrurr.ent j which 
is therefore the more confiderable, that it felf records its own effects, 

J» i * '• *J 



